Kinetics of hydrogen-deuterium exchange of tryptophan and tryptophan peptides in deutero-trifluoroacetic acid using proton magenetic resonance spectroscopy.
The methods which have been used for the observation and assignment of resonances in the NMR spectra of proteins are reviewed. One such method, the selective deuteration of the aromatic protons of tryptophyl residues, is studied by NMR spectroscopy in model compounds in this paper, and in proteins in the following paper. On the basis of a reassignment of the PMR spectrum of the aromatic protons of L-tryptophan, the relative rates of H-D exchange in deutero-trifluoracetic acid (d-TFA) are H-2 greater than H-5 greater than H-6 greater than H-4 approximately H-7. The energies of activation for the first order exchange of both the H-2 and H-5 protons is 12 k.cal.mol-1. The rate constant for exchange of the H-2 protons of tryptophyl residues in peptides is much greater than in the amino acid itself and 5-10 times that for exchange of the H-5 protons. This suggests that the method can be used to label tryptophyl residues in proteins rapidly and specifically.